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Background: The Satisfaction with Face Overall and Psychological Function scales
are the most frequently used FACE-Q Aesthetics module scales. This study aimed to
extend their range of measurement by adding and testing new concepts. We aimed
to create FACE-Q Aesthetics item libraries.

Methods: In-depth concept elicitation interviews were conducted. Concepts were
formed into items and refined through multiple rounds of patient and expert
input. The items were tested with people living in the United States, Canada,
and the United Kingdom who had minimally invasive facial aesthetic treatments.
Participants were recruited through an online platform (ie, Prolific). Psychometric
properties were examined using Rasch measurement theory analysis, test-retest
reliability, and construct validity.

Results: We conducted 26 interviews. New concepts were developed into items and
refined with input from 12 experts, 11 clinic patients, and 184 Prolific participants.
A sample of 1369 Prolific participants completed 52 appearance and 22 psycho-
logical items. After removing 10 and 2 items respectively, the psychometric tests
provided evidence of reliability with the person separation index, Cronbach alpha,
and test-retest reliability values without extremes of 0.88 or more. For validity,
lower scores were associated with looking older than one’s age, being more both-
ered by facial skin laxity, treatment wearing off, and having deeper lines on Merz
Assessment scales. Short-form scales formed from the 42 appearance items provide
examples of item library application.

Conclusions: This study provides an innovative means to customize scales to mea-
sure appearance and psychological function that maximizes content validity and
minimizes respondent burden in the context of minimally invasive treatments.
(Plast Reconstr Surg Glob Open 2024; 12:¢5736; doi: 10.1097/GOX.0000000000005736;
Published online 10 April 2024.)
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patient-reported outcome measures as questionnaires that
measure how patients function and feel by asking them
directly.! Such tools are increasingly used to promote
shared decision-making in patient care, as quality metrics,
and in comparative effectiveness research.”’

Our research team developed a modular PROM to
evaluate outcomes for surgical and nonsurgical facial aes-
thetic treatments, ie, FACE-Q Aesthetics.””'* This PROM
is composed of 40 separate scales and checklists that mea-
sure satisfaction with appearance, adverse effects, and
health-related quality of life. FACE-Q Aesthetics has been
used extensively to evaluate the safety and effectiveness
of facial aesthetics treatments.'>* A recent systematic
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review showed that 114 studies had used one or more
FACE-Q Aesthetics scales, and that the Satisfaction with
Face Overall® and Psychological Functional® scales were
the most frequently used (ie, 52 studies and 45 studies,
respectively).'”” In 2020, both scales were qualified as a
medical device development tool by the USA Food and
Drug Administration, with Face Overall recommended
as a co-primary or secondary end point in clinical trials,
and Psychological Function as an ancillary end point.'®

Since FACE-Q Aesthetics was developed, the global
medical aesthetics market has expanded dramatically.'” As
more people access an increasing range of treatments to
rejuvenate appearance and improve health-related qual-
ity of life, it is vital that outcomes are carefully evaluated.
Standard practice for PROM design involves the develop-
ment of static forms that comprise a relatively short num-
ber of questions for use in a specific context of use. More
recently, PRO item libraries''" and item banks*~** allow
researchers to pick a subset of items to maximize content
validity and ensure the PROM is fit-for-purpose. Currently,
no item libraries or banks are available for use in facial
aesthetics.

The specific aims of our study were (1) to elicit con-
cepts important to measuring facial appearance and psy-
chological function for minimally invasive treatments;
(2) to develop, refine, and test items to extend the range
of measurement for the Face Overall and Psychological
Function scales, and (3) to provide example short-form
scales to show how the items can be used.

METHODS

Research Ethics

This study was coordinated at McMaster University
(Canada). Ethics board approval (approval no.: 13603)
was obtained from the Hamilton Integrated Ethics Board
(Canada) before commencing the study.

Approach

We used a mixed methods approach® and followed
international guidelines for PROM development.'*%°
Figure 1 shows the methods we followed. The qualita-
tive phase used interpretative description.” Between
22 October 2021 and 31 March 2022, participants were
recruited from three plastic surgery clinics in Canada
and three in the United States. Clinic staff were asked
to recruit people who varied by age, gender, race, and
treatment type. Patients who agreed to an interview were
contacted by a researcher who explained the study and
obtained informed consent.

Interviews were conducted by an experienced qualita-
tive interviewer by phone or using a secure web conferenc-
ing platform (ie, Zoom). Supplemental Digital Content 1
shows the topics covered. (See table, Supplemental Digital
Content 1, which displays qualitative interview topic guide.
http:/ /links.lww.com/PRSGO/D145.)

All interviews were audio-recorded, transcribed, and
coded by labeling concepts with a domain and major/
minor theme. Transcripts were coded independently by
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Takeaways

Question: Which concepts are important to patients for
measuring facial appearance and psychological function
in the context of minimally invasive facial treatments?

Findings: In our large international mixed methods study,
we were able to extend the range of measurement for two
key FACE-Q Aesthetic scales to include 42 appearance
items and 20 psychological items and to provide example
short-form scales.

Meaning: We provide an innovative means to customize

scales to measure facial appearance and psychological
function in facial aesthetics research and clinical care.

two coders, who achieved consensus on discrepancies.
Codes were transferred to MS Excel and refined through
constant comparison.” Interviews continued until satura-
tion of most concepts was reached.” A thank-you gift card
of $100 was provided to participants.

Scale Development and Refinement

An item pool was developed and refined through sev-
eral steps.

First, in October 2022, clinic participants were invited
to provide feedback in REDCap.” To examine compre-
hension and relevance, participants selected one answer
from four options: (1) I do not understand the question;
(2) I understand the question, but it could be worded
better; (3) I understand the question, but it is not rel-
evant to me; and (4) I understand the question and it
is relevant to me. For comprehensiveness, an open text
box was provided. Items identified as problematic were
dropped or revised. Participants received a $30 thank-
you gift card.

Second, cognitive debriefing interviews were performed
on Zoom with an experienced interviewer. Participants
provided feedback on instructions, items, and response
options, and suggested missing content. Interviews were
audio-recorded, transcribed, and analyzed. Participants
received a $70 thank-you gift card. In addition, clinical
experts and representatives from the aesthetics industry
were invited by email to highlight items they deemed not
relevant to patients and to suggest missing concepts.

Third, content validity was explored in a larger sam-
ple using an online crowd working platform [ie, Prolific
(www.prolific.co)]. A screening survey was conducted in
December 2022 for Canada and the United States, and
August 2023 for the United Kingdom. The number of
residents fluent in English for the Canada/US sample was
121,170 and for the UKsample was 37,458. Participantswere
paid the equivalent of 10.80 GBP per hour. We included
from the sample people who in the past 12 months had
one or more of the treatments described in Supplemental
Digital Content 2 and excluded anyone who had not been
to a plastic surgery or dermatology clinic for treatment
in the past 12 months, and anyone who chose “none”
or “other” for treatment type. (See table, Supplemental
Digital Content 2, which displays screening questions
used in Prolific. http://links.lww.com/PRSGO/D146.)
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Fig. 1. Methods flow diagram.

Participants were invited to read each item and choose
one answer from the following: (1) I do not understand
the question; (2) I understand the question, but it is not
relevant to me; and (3) I understand the question and it
is relevant to me. Open text boxes were provided for miss-
ing concepts.

In February 2023, we conducted a pilot field-test using
the initial US/Canada Prolific sample. The pilot field-test
data were examined to identify and remove items with
extreme misfit to the Rasch model.

Following the pilot, for the field-test, in March 2023,
we recruited a sample of Prolific people from Canada
and the United States. To closely match ASPS age statis-
tics for people having aesthetic treatments,'” in August
2023 we recruited an older Prolific field-test sample from
Canada, the United States and the United Kingdom.
Supplemental Digital Content 2 inclusion criteria were
used.

Data were downloaded into SPSS, version 28 (IBM
Corporation, Armonk, New York, N.Y.) and imported into
RUMMZ2030 software” for Rasch measurement theory
(RMT) analysis.”* For the RMT analyses, we started with
the 10 items that formed the original scales and included
as many additional items as fit the Rasch model. The unre-
stricted Rasch model for polytomous ordered responses
was used. Table 1 shows the psychometric tests performed.

RESULTS

Concept Elicitation and Scale Refinement

Characteristics of the study samples are shown in
Tables 2 and 3. Coding and analysis of the 26 qualitative
interviews identified 57 concepts relevant to measuring
facial appearance and 25 relevant to psychological func-
tion. Eleven of the 26 interview participants provided feed-
back in REDCap. Of the 627 ratings (ie, 11 participants x
57 items), 0.5% of ratings were “I do not understand”; 3%
of ratings were “I understand this question, but it could
be worded better; 9.7% of ratings were “I understand this
question, but it is not relevant to me”; and 86.8% of rat-
ings were “I understand this question and it is relevant to
me.” For the 25 psychological items, of 275 ratings (ie, 11
participants x 25 items), 0 ratings were “I do not under-
stand”; 0.4% of ratings were “I understand this question,
but it could be worded better; 9.8% of ratings were “I
understand this question, but it is not relevant to me”; and
89.8% of ratings were “I understand this question and it is
relevant to me.”

Supplemental Digital Contents 3 and 4 show the
item-level decisions (ie, retain, revise, drop, add) made
in each round of refinement. (See table, Supplemental
Digital Content 3, which displays changes made to face
items in each round sorted by Prolific sample relevance
ratings. http://links.lww.com/PRSGO /D147.) (See table,
Supplemental Digital Content 4, which displays changes
made to psychological items in each round sorted by
Prolific sample relevance ratings. http://links.lww.com/
PRSGO/D148.)

In round 1, seven cognitive debriefing interviews were
performed, and feedback was obtained from three aes-
thetic plastic surgeons and one plastic surgery resident
from Canada. No changes were made to the psychological
items. For the appearance items, 51 items were retained,
four items were revised, and two items were dropped,
resulting in 55 items.

Round 2 included five plastic surgeons, one der-
matologist and two industry experts from Denmark,
Canada, Sweden, and the United States. In this round,
no changes were made to the psychological items. For
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Table 1. Psychometric Tests Performed and Their Interpretation

Test

Description

Thresholds for
item responses

Item response options need to be ordered on a continuum (eg, a score of 1 lower than a score of 2). This approach is
used to create a hierarchy of items to determine how items were ordered from easiest to hardest to endorse.

Ttem fit

The extent to which observed data fit expected values based on the Rasch model. Item fit was assessed by inspecting fit
residuals and chi-square statistics. Fit residuals summarize the observed and expected responses to an item and should
ideally lie within +2.5. Items should have chi-square values that are nonsignificant after Bonferroni adjustment. For the
item fit analysis, the sample size was amended to 500 to adjust the Pvalues given the large sample.”

Local dependency

Residual correlations were examined to identify any greater than 0.30 above the average correlations. Subtest analysis
was performed to determine the impact of local dependency on scale reliability.”

Scale-to-sample
targeting

Targeting looks at the spread of person locations (eg, satisfaction with face) against the spread of item locations (eg,
range of measurement). A scale that is better targeted has more coverage with the mean person location close to the
center of the scale.” We also computed the proportion of the sample that scored on scale.

Differential Item

DIF examined the extent to which items were invariant across age (ie, 20-29, 30-39, 40—-49, >50), gender (women versus

Functioning men), and country (United States, Canada, United Kingdom). The sample was amended to 500 to adjust the Pvalues
(DIF) for the large sample. Random samples with equal size samples in subgroups were chosen. When potential DIF was

identified, variables were split for the relevant items, with both original and split person locations correlated to exam-

ine the impact of DIF on scale scoring.” The analysis was repeated three times to determine if the results were stable.

Reliability Person separation index: this statistic determined how well people in the sample were separated by the scale items.”

Cronbach alpha: this statistic was used to examine internal reliability.

el

Test-retest reliability: a subset of participants completed the survey twice. We excluded anyone who reported an

important change in satisfaction with face and in psychological function, or who completed the TRT outside of
7-14 days. We examined extremes using boxplots. Intraclass correlation coefficients were computed with a two-way
random effects model with and without extremes included. Reliability values should be >0.70.7%%

Construct validity

Rasch logit scores were transformed into 0 (worse) to 100 (best), and short forms scores were calibrated using the item-

bank approach. Parametric or nonparametric tests were used depending on the distribution of the data. Statistical
significance was set at a two-tailed P value of <0.05.

1. Scores would be incrementally lower for participants who reported they looked older on the FACE-Q) Aesthetics Age
Visual Analogue Scale.” This scale measures how many years younger or older people think they look compared with
their actual age (range from +15 years). Scores were categorized as follows: look younger, look age, and look older.

2. Scores would be incrementally lower based on how much participants report their aesthetic facial treatment(s) has

worn off (not at all, partially, completely).

3. Scores would be incrementally lower based on how much (not at all, a little, moderately, very, extremely) partici-
pants were bothered by lax or loose skin on their face.

4. Scores would be incrementally lower based on the depth (none, mild, moderate, severe/very severe) of dynamic
(ie, crow feet, forehead lines, glabellar lines) and static (ie, nasolabial folds, marionette lines, lip lines) self-reported

Merz Assessment Scale scores."”

The Merz Assessment Scale is a validated and reliable photonumeric scale used to
rate severity of facial lines using five categories.

TRT, test-retest reliability.

the appearance items, 55 items were retained, and two
items were added.

In round 3, a total of 556 US and Canadian Prolific
participants accessed the cognitive screening survey. The
194 people who met the study criteria were invited to
complete the survey; 156 did, and of these, 144 met the
inclusion criteria. A total of 122 participants completed
the 57 face items, and 144 completed the 25 psychological
items. A total of 40 participants from the UK sample were
invited to complete the cognitive survey before the field
test, increasing the sample to 184. For the face items, of
9234 ratings (ie, 162 participants x 57 items), the option
“I do not understand the question” was chosen 1.6% of
the time and the option “I understand the question and it
is relevant to me” was selected 73.5% of the time. For the
psychological items, of the 4600 ratings (ie, 184 partici-
pants x 25 items), “I do not understand the question” was
chosen 1.1% of the time and the option “I understand the
question and it is relevant to me” was selected 77.3% of
the time. From Face, we dropped four items and revised
one, and from Psychological, we dropped three items.

From the Canada/US cognitive sample, all 144 partici-
pants were invited to complete a pilot field-test, and 110
did. Based on the RMT analysis, one appearance item was
dropped. The field-test version included 52 face items and
22 psychological items.

4

Psychometric Analyses

A total of 4301 Prolific participants responded to
the screening surveys. We removed 1365 duplicates,
incompletes, and ineligibles. Of the remaining partici-
pants, 1895 met the inclusion criteria and were invited
to complete the survey. Of these, 1458 responded. From
these, we excluded 199 respondents as follows: incom-
plete (N =95), no treatment (N = 84), reported “other”
for the type of treatment (N =14), and unreliable
answers (N =6).

The field-test sample had 1259 eligible participants.
We included data for the 110 pilot field-test partici-
pants, providing 1369 participants for the RMT analysis.
Table 4 shows scale-level results, and Supplemental Digital
Contents 5 and 6 show the item RMT and DIF results. (See
table, Supplemental Digital Content 5, which displays RMT
item-level fit statistics and DIF results for Face item bank/
library. http://links.lww.com/PRSGO/D149.) (See table,
Supplemental Digital Content 6, which displays RMT item-
level fit statistics and DIF results for the psychological item
set. http://links.lww.com/PRSGO/D150.)

Facial Appearance

In the first step, data for the original 10-item Face
Overall scale’ fit the Rasch model [y?=74.4, degrees of
freedom (df) = 90, P = 0.88]. All 10 items had ordered


http://links.lww.com/PRSGO/D149
http://links.lww.com/PRSGO/D150

Klassen et al ® Adding New Concepts to FACE-Q

Table 2. Participant Characteristics

Prolific
Qualitative Sample Cognitive Sample Psychometric Sample
N =26 N=184 % N =1369 %

Country Canada 6 21 11.4 107 7.8
United Kingdom 0 40 21.7 721 52.7

United States 20 123 66.8 540 39.4

Missing 0 0.0 0.0 1.0 0.2

Age 20-29 3 39 21.2 229 16.7
30-39 6 43 23.4 308 22.5

40-49 7 45 24.5 445 32.5

50-59 6 37 20.1 255 18.6

>60 4 20 10.9 132 9.6

Sex Women 23 154 83.7 1005 73.4
Men 3 28 15.2 351 25.6

Gender diverse 0 2 1.1 10 0.8

Prefer to not answer 0 0 0 3 0.2

Race White 22 139 75.5 1048 76.6
Black 2 9 4.9 96 7.0

Latin American 0 7 3.8 35 2.6

East Asian 0 6 3.3 45 3.3

Middle Eastern 0 3 1.6 10 0.7

South Asian 1 5 2.7 40 2.9

Southeast Asian 1 2 1.1 12 0.9

Indigenous 0 1 0.5 1 0.1

Mixed race 0 10 5.4 68 5.0

Other/missing/prefer to not answer 0 2 1.0 14 1.1

Marital Status Married/common law 16 88 47.9 753 55.0
Single 7 60 32.6 428 31.3

Divorced 2 23 12.5 122 8.9

Separated 0 7 3.8 35 2.6

Widowed 1 3 1.6 14 1.0

Other/missing/prefer to not answer 0 3 1.6 17 1.2

Fitzpatrick Skin Type Always burn and never tan 2 10 5.4 98 7.2
Usually burn and minimally tan 9 45 24.5 371 27.1

Mild burn and then tan 9 81 44.0 503 36.7

Rarely burn and always tan 4 25 13.6 264 19.3

Rarely burn and tan very easily 1 16 8.7 111 8.1

Never burn and never tan 1 4 2.2 22 1.6

Missing 3 1.6 0 0

Highest Education Some high school 0 3 1.6 7 0.5
High school 1 10 5.4 113 8.3

Some college, trade, or university 4 25 13.6 200 14.6

College, trade, or university degree 9 103 56.0 690 50.4

Some masters or doctoral degree 0 7 3.8 86 6.3

Masters or doctoral degree 11 36 19.6 272 19.9

Missing/prefer to not answer 1 0 0 1 0.1

thresholds and good item fit to the Rasch model with
nonsignificant chi-square Pvalues after Bonferroni adjust-
ment. Fit residuals were within +2.5 for seven items.
Reliability was high: person separation index (PSI) and
Cronbach alpha values were 0.90 or more. Figure 2 shows
the person-item threshold distribution. The bottom histo-
gram mapped out the range of measurement for satisfac-
tion with appearance, and the top histogram shows the
sample (ie, 95% scored on the scale).

In the next step, the best solution that included the
10 original items incorporated 42 additional items. Data
fit the Rasch model ((y?=406.2, df = 378, P=0.15). All

42 items had ordered thresholds (Fig. 3), and 41 items
had nonsignificant chi-square P values after Bonferroni
adjustment. Fit residuals were within +2.5 for 21 items.
DIF was evident for seven items for age-group and three
items for gender. Correlations between the person loca-
tions before and after splitting for DIF for the relevant
patient characteristics showed no impact on scoring
(r=1.00). Reliability was high with PSI and Cronbach
alpha values greater than or equal to 0.97. Eighteen
pairs of items had residual correlation values of more
than 0.30, suggestive of local dependency. After subtests
were performed, there was little impact on reliability: PSI
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Table 3. Treatment History Reported by the Qualitative Sample and Prolific Participants

Prolific
Qualitative Sample Cognitive Sample Psychometric Sample
N =26 N=184 % N = 1369 %

Injectable Botox 18 124 67.4 592 43.2
Filler 17 121 65.8 394 28.8

Plateletrich plasma 1 13 7.1 58 4.2

Skin booster 0 17 9.3 115 8.4

Skin Resurfacing Microdermabrasion 7 81 44.0 496 36.2
Chemical peel 16 74 40.2 488 35.6

Hydrafacial 2 65 35.3 578 42.2

Laser 14 47 25.5 234 17.1

Microneedling 2 46 25.0 297 21.7

Light therapy 14 40 21.7 205 15.0

Skin Tightening Radiofrequency 7 21 11.4 151 11.0
High intensity ultrasound 0 17 9.2 138 10.1

Thread lift 1 13 7.1 96 7.0

Fat Removal Fat removal 1 14 7.6 36 6.3

Table 4. RMT Scale-level Statistics and Other Psychometric Results

Test—Retest Reliability

PSI o 95% CI
Items Sample RMT Score on P ICC Lower Upper
Scale N N N Scale % x2 DF Value +Ext -Ext +Ext -Ext N - /+Extremes Bound Bound
Face Overall® 10 1869 1300 950 7439 90 0.88 092 090 093 091 97 0.90 0.84  0.93
107 0.76 0.66  0.84
Face Item 42 1369 1334 974 40623 378 0.15 097 098 098 098 97 0.88 0.83  0.92
Library 107 0.74 0.62  0.82
Facial 10 1369 1287 940 11231 90 0.06 094 093 096 094 97 0.88 0.82  0.92
Rejuvenation 107 0.76 0.65 0.84
Facial 10 1369 1307 955 7491 90 0.87 092 091 093 092 97 0.89 0.84  0.93
Appearance 107 0.76 0.64 0.83
Facial Aging 10 1369 1299 949 6028 90 0.99 091 0.90 093 092 97 0.89 0.84  0.93
107 0.77 0.66  0.84
Psychological 10 1869 1156  84.4 17072 90 0.00 095 094 097 0.95 102 0.90 0.84  0.93
Function’ 109 0.83 0.75 0.88
Psychological 20 1368 1232  90.1  231.20 180 0.01 0.97 097 0.98 098 101 0.87 0.85  0.93
Item Library 109 0.83 0.74  0.88

o, Cronbach alpha; +ext, with extremes; -ext, without extremes; ICC, intraclass correlation coefficient; CI, confidence intervals.

Face Overall scale Item Library
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values = 0.97 and Cronbach alpha values = 0.96. Figure 2
shows the person-item threshold distribution; 97.4% of
participants scored within the range of measurement
provided by the scale. Floor (0.4%) and ceiling (2.2%)
effects were low.

Three example 10-item short forms were tested: Facial
Rejuvenation (eg, how fresh, youthful, and radiant the face
looks), Facial Appearance (eg, on a screen, photographs,
bright lights), and Facial Aging (eg, how lifted, full and age

the face looks). Data fit the Rasch models for each scale
(Table 4). All 10 items in each scale had ordered thresholds
and good item fit to the Rasch model with nonsignificant P
values after Bonferroni adjustment. Reliability was high with
PSI and Cronbach alpha values of 0.90 or more. One pair
of items in the Facial Rejuvenation scale evidenced local
dependency; after a subtest the PSI and Cronbach alpha
values were 0.93 or more. The scales were well targeted to
the sample: 94% or more scored on the scale.



PRS Global Open ¢ 2024

Psychological scale

Item Library

Person-item Threshold Distribution
PERSONS FEORMATION
2001

278 sssarnasssssans

e so
Teral [1368) 2 3.845

A1 o

<asecoe=m

+ 00%
Lecaten (es)
0.0%

o 16T

Lboaaw

Person-ltem Threshold Distribution
(Grouping Set to Intenval Length of 0.20 making 80 Groups)

SERSONS HFORUATION

-1 5%

oF A

“anecoa~m

- 1%

+ 00%
Locaton (ogks)
00%

e3%

-L s

Fig. 4. Person-item threshold distribution for the FACE-Q Aesthetics Psychological Function scale® and psychological item library.

feel okay
like: self
feel happy
comfortable
accepting

o
o
; p—
[
)
(631 P
y

feel positive
feel good
at peace

o

content
sure of self

satisfied

o _
= [=]
(%] (e8]

J

[

pleased
feel confident

feel uplifted
self-esteem
feel great

feel vibrant

= =
(%
(Eu]

feel attractive
feel refreshed

o

feel radiant

[l

w

(=
i |

(T]

=)
3
|

(5]

o

sl

(5]

t
3

a
‘.':‘—-

-4
~
w—
-
m
oL

f
1 0

Fig. 5. Threshold map for the FACE-Q Aesthetics psychological item library.

Psychological

In the first step, data for the original 10-item
Psychological scale’ evidenced some misfit to the Rasch
model (yx*=84.4, df = 170.7, P< 0.001) due to one misfit
item (“Ifeel attractive”). However, all 10 items had ordered
thresholds, nine items fit the Rasch model with nonsig-
nificant chi-square P values after Bonferroni adjustment,
and item fit was with +2.5 for six items. Reliability was high
with PSI values and Cronbach alpha values greater than
or equal to 0.94. Targeting was good; 84.4% of the sample
scored on the scale (Fig. 4).

In the next step, the best solution that included the 10
original items incorporated 10 additional items. Data evi-
denced marginal misfit to the Rasch model (x? =231.2, df
=180, P=0.01). In this analysis, all 20 items had ordered
thresholds (Fig. 5) and nonsignificant chi-square P val-
ues after Bonferroni adjustment. Item fit was within +2.5
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for 10 items. Reliability was high with PSI and Cronbach
alpha values 20.97. Regarding local dependency, six pairs
of items had residual correlations more than 0.30. After
subtests were performed, PSI values did not change, and
Cronbach alpha values were 0.96. DIF was evident for two
items for age-group and two items for gender. When items
with DIF were split by the relevant patient characteristic,
correlations between the original and split person loca-
tions did not impact scoring (r = 1.00). The person-item
threshold distribution shows the scale had a good range
of measurement; 90.1% of participants scored on the scale
(Fig. 4). Floor (1.5%) and ceiling (8.4%) effects were low.

Construct Validity

As hypothesized, scores for the two item libraries, the
original 10-item scales,” and the three short-form appear-
ance scales were incrementally lower (P < 0.001) as the
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degree to which participants were more bothered by lax
facial skin, looked older than their actual age, and had
more of their treatment wear off (Figs. 6-8). Scores were
also incrementally lower as Merz Assessment Scale scores®
for the severity of dynamic and static lines increased. [See
table, Supplemental Digital Content 7, which displays
FACE-Q Aesthetics scores (Mean, SD) for self-reported
depth of facial lines based on Merz Assessment scales.
http://links.lww.com/PRSGO/D151.]

Test—Retest Reliability

Of the 118 participants who completed the test-retest
reliability, three participants who completed the test—
retest reliability after 14 days were excluded. In addition,
eight and six participants who reported a change in satis-
faction with face and psychological function, respectively,
were excluded.

The number of extreme cases was 10 in the face item
library, eight in the psychological item library, 10 in
the Face Overall scale,’ and seven in the Psychological
Function scale.” After these exclusions, ICC values without
extremes were more than 0.80, and with extremes were
more than 0.70 (Table 4).

DISCUSSION

Our qualitative study elicited new appearance and
psychological concepts in the context of minimally inva-
sive aesthetic treatments. These new concepts effectively
extended the range of measurement of the FACE-Q
Aesthetics Face Overall® and Psychological Function’
scales. Our study adds to previously published findings
showing strong psychometric performance of both origi-
nal FACE-Q Aesthetics scales.”” The qualitative phase of
our study supported content validity for 52 face and 22
psychological items. In the quantitative phase, a range of
evidence was used to identify the best subset of items to
retain that also included the original Face Overall® and
Psychological Function’ items. Taken together, the psy-
chometric evidence supports the reliability and validity of
the final 42 face and 20 psychological items chosen. Data
from 1369 people evidenced good fit to the Rasch model
with little evidence of DIF by age, gender, or country. The
psychometric tests support the overall quality of the item
libraries, and the quality of three appearance short-form
scales created as examples of how the item libraries could
be used. Validation of a PROM is an ongoing process that
involves the accumulation of evidence over time.” Future
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directions for this research include exploring responsive-
ness and establishing minimally important differences.

Our study’s use of a modern psychometric approach
has important advantages over the traditional psycho-
metric approach.” Scales designed using RMT analysis
can be used as an item library or item bank depending
on the intended use. More specifically, scores for short-
form scales can be calibrated in relation to the com-
plete set of items using the Rasch model (ie, item bank
approach), or stand-alone scoring can be created (ie,
item library approach). For the item bank approach,
scores from the original scales® can be directly equated
via a crosswalk that links their respective scoring algo-
rithms. In addition, scales developed using Rasch analy-
sis are amenable to computer adaptive tests (CATs). A
CAT uses an algorithm to shorten the number of items
a person needs to complete in a PROM by selecting the
next most relevant items based on the answers provided.
CATs are appealing in clinical care as they can substan-
tially reduce respondent burden while maintaining a
high level of accuracy."

This study has some limitations. First, we aimed to
include a broad range of treatments but recognize that
some treatments were represented by a smaller number
of participants than others. Second, the qualitative sample
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did not include participants from the United Kingdom.
However, we confirmed content validity for the United
Kingdom by having 40 residents complete the cognitive
survey before the field test. Furthermore, we did not
find evidence of DIF by country for any item. Additional
research to validate the FACE-Q item libraries in other
countries and languages is warranted. Third, participants
in our study may not reflect the general population of
the United States, Canada, or the United Kingdom, or
reflect people who undergo facial aesthetic treatments.'”
Fourth, our sample focused on minimally invasive treat-
ments. Future research could establish the applicability
of the item libraries for surgical treatments. Fifth, the use
of online platforms for research involves people who self-
select to take part and are paid for their involvement. We
used the Prolific platform as it has been shown to be high
quality compared with other online platforms.'** Finally,
all data collected in our study were self reported, includ-
ing the Merz Assessment Scale scores,” which were not
verified clinically.

To conclude, the new item libraries provide an innova-
tive approach to measuring appearance and psychological
well-being in the context of minimally invasive treatments.
This PROM approach allows end-users to customize fit-
for-purpose short-form scales for use in clinical trials and
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clinical practice. A license to use FACE-Q Aesthetics is avail-
able through https://qportfolio.org/face-q/aesthetics/.
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